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ASTRONOMICAL OBSERVATIONS. 225 

Flamftead's time, 1690, February 14, preceded Ardurus 
5" in time, now comes to the meridian 6" after him. 
Likewife from the very fmall difference of declination be- 
tween Ar£turu9 and his attendant, it appears that Arftu- 
rus by his proper motion moves almoft a" foutherly every 
year in a circle. 



K" XXVill. 

Objervations on the Caufe and Cure of the Tetanus^ by 
Benjamin Rush, M. D. Profejfor of Chemijiry in 
the Univerfity of Pennfylvania. 

Read Mar. "TXURING my attendance upon the military 
n. 1786. yj hofpitals of the United States, in the courfe 
of the late war, I met with feveral cafes of the Tetanus. I 
had frequently met with this diforder in private practice, and 
am forry to fay that I never fucceeded with the ordinary re- 
medy of opium in aiiy one cafe that came under my care. I 
found it equally ineffedual in the army. Baffled in my ex- 
pedJtations from a remedy that had been fo much celebrated, 
I began to inveftigate more particularly the nature of the 
diforder. I found it to be a diforder of warm climates, and 
warm feafons. This led me to afcribe it to relaxation. I 
refolved to attempt the cure of it by a fet of medicines in 
fome meafure the oppofites of moft of the medicines that 
had been employed in that diforder. Soon after I adopt- 
ed this refolution, I was called to vifit Col. John Stone, 
who was wounded through the foot at the battle of Ger- 
mantown on the 4th of Oftober 1 777. He was in the 
third day of a Tetanus. His fpafms were violent and his 
pains fo exquifite that his cries were heard near a hun- 
dred yards from his quarters. His head was thrown a little 
backwards, and his jaw had become ftiff and contradled. 

He 
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He was under the care of a (kllful regimental furgeon 
who was pouring down opium in large quantities with- 
out efFed. 

Duty and friendfliip both led me to do my utmoft to fave 
the life of this valuable officer. I immediately difmifled 
the opium, and gave him large quantities of wine and 
bark, to the amount of two or three ounces of the latter, 
and from a bottle to three pints of the former in the day. 
In a few hours I was delighted with their effects. His 
fpafms and pains were lefs frequent and violent, and he 
flept for feveral hours, which he had not done for feveral 
days and nights before. 

With the fame indication in view, I applied a blifter be- 
tween his ihoulders, and rubbed in two or three ounces 
of mercurial ointment upon the outfide of his throat. He 
continued to mend gradually under the operation of thefe 
medicines, fo that in ten days he was out of danger, al- 
though the fpafm continued in his wounded foot for feve- 
ral weeks afterwards. In the fummer of the year 1782 
I was called to vifit a fervant girl of Mr. Alexander 
Todd, merchant of this city, who had brought on a Teta- 
nus by fleeping in the evening on a damp brick pave- 
ment, after a day in which the mercury in Farenheit's 
thermometer had flood at near 90° The cafe was near- 
ly as violent and alarming as the one I have defcribed. 
I treated her in the fame manner, and with the fame fuc- 
cefs. To the above named medicines, 1 added only the 
oil of amber which fhe took in large dofes, after I fuf- 
peded the tonic powers of the bark and wine began to 
loofe their efFe£ts. The good effects of the oil were very 
obvious. She recovered gradually and has continued ever 
fince in good health. In the fummer of the fame year 
I was called to Alexander Leflie, a joiner, who had run a 
nail in his foot. I found him the day afterwards in ex- 
treme pain, with fmall convulfions and now and then a 
twinge in his jaw. The wound in his foot was without 

fwelling 
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BveWing or inflammation. I dilated the wound and filled it 
with lint moiftened with fpirit of turpentine. This in a 
little while produced a good deal of pain and a great inflam- 
mation in his foot. While I was preparing to treat him in 
the manner I had treated the' two former cafes, the pains 
and fpafms in his body fuddenly left him, and in twenty- 
four hours after I faw him, he complained of nothing but 
of the pain and fwelling in his foot, which continued for 
feveral weeks and did not leave him till it ended in a fup- 
puralion. From the hiftory of thefe three cafes, I beg 
leave to make the following remarks. 

1 . That the predifpofition to the Tetanus depends upon 
relaxation. This relaxation is generaUy produced by heat; 
but exceflive labour, watchings, marches, or fatigue from 
any caufe, all produce it likewife, and hence we find it more 
frequent from wounds received in battles, than from fimi- 
lar wounds received in any other way. Thefe wounds 
more certainly produce the Tetanus, if they have been 
preceded for fome time with warm weather. Dr. Shoepft, 
the phyfician general, of the Anfpach troops that ferved at 
the fiege of York in the year 178 1, informed me of a An- 
gular fadt upon this fubje<3:. Upon converfing with the 
French furgeons after the capitulation, he was informed 
by them that the troops who arrived jufl: before the fiege 
from the Wefl:-Indies with Count de Grafl!e, were the only 
troops belonging to their nation that fuffered from the 
Tetanus. There was not a fingle inftance of that difor- 
der among the troops who had fpent a winter in Rhode- 
Ifland. 

2, As the Tetanus feems to be occafioned by relaxati- 
on, the medicines indicated to cure it are fuch only as are 
calculated to remove this relaxation and to reftore a tone to 
the fyftem. The bark and wine appear to ad in this way. 
The operation of the blifters is of a more complicated na- 
ture. That they are fedative and antifpafmodic in fevers 
is univerfally acknowledged, but in the peculiar ftate of 

irritability 
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irritability which occurs in the Tetanus, perhaps their ef- 
feds are more fimply ftimulating. But I will go one ftep 
further. In order to cure this diforder, it is neceflary not only 
to produce an ordinary tone in the fyftem, but fomething like 
the inflammatory diathefis. The abfence of this diathefis is 
taken notice of by all authors, particularly by Dr. CuUen*. 

Mercury appears to a£t only by promoting this diathefis. 
Hence it never does any fervice unlefs it be given time 
enough to produce a falivation. The irritation and in- 
flammation produced in the mouth and throat, feldom fail 
to produce the inflammatory diathefis, as blood drawn in 
a falivation has repeatedly fhewn. 

I apprehend that the oil of amber ads as a ftimulant 
chiefly in this diforder. I have heard of a Tetanus being 
cured in the ifland of Grenada by large dofes of muftard. 
Dr. Wright, lately of the ifland of Jamaica, relates in the 
6th volume of the London Medical Eflays, feveral remark- 
able cafes of the Tetanus being cured by the cold bath. 
Both thefe remedies certainly ad as flimulants and tonics. 
By reafoning i priori^ 1 conceive that eledricity would be 
found to be an equally powerful remedy in this diforder. 

As a general inflammatory diathefis difpofes to topical 
inflammation, fo topical inflammation difpofes to general 
inflammatory diathefis. Wounds upon this account are 
lefs apt to inflame in fummer than in winter. In the Te- 
tanus I have uniformly obferved an abfence of all inflam- 
mation in the wounds or injuries that produced it. A 
fplinter under the nail produces no convulfions, if pain, 
inflammation and fuppuratlon follow the accident. It is 
by exciting pain and inflammation I apprehend that the 
fpirit of turpentine ads in all wounds and pundures of 
nervous and tendinous parts. I have never known a fingle 
Inftance of a Tetanus from a wound, where this remedy 
had been applied in time. It was to excite an inflamma- 
tion in the foot of Mr. Leflie, that I dilated the wound 

and 

* Firft Lines, Vol. Ill, 
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and filled it with the fpirit of turpentine. I was not fur- 
prifed at its good efFcAs in this cafe, for I was prepared 
to expedl them* 

I find a remarkable cafe related in Dr. W. Monroe's 
Thefis, publifhed in Edinburgh in the year 1783, of a 
black girl who had a Tetanus from running a nail in her 
foot, being perfedily cured by deep and extenfive incifions 
being made in the wounded part by Dr. John Bell, of the 
ifland of Grenada. 

It is by producing inflammation in a particular part, 
and tone in the whole fyftem, I apprehend that the am- 
putation of a wounded limb fometimes cures a Tetanus ; 
and it is becaufe the degrees of both are too inconfiderable 
to oppofe the violence of the fpafms in the advanced ftages 
of the Tetanus, that amputation often fails of fuccefs. 

I have been informed by a phyfician who refided fome 
time at St. Croix, that the negroes on that ifland always 
apply a plaifter made of equal parts of fait and tallow to 
their frefh wounds, in order to prevent a locked jaw. 
The fait always produces fome degree of inflammation. 

If the fadts that have been fl:ated are true, and the in- 
ferences that have been drawn from them are jufl:, how 
Ihall we account for the action of opium in curing this 
diforder f I do not deny its good efFeds in many cafes, but 
I believe it has failed in four cafes out of five in the hands 
of mod practitioners. It is remarkable that it fucceeds 
only where it is given in very large dofes. In thefe cafes 
I would fuppofe that its fedative powers are lofl: in its fti- 
mulating. It is upon a footing, therefore, in one refpedt, 
with the flimulating medicines that have been mentioned; 
but from its being combined with a fedative quality, it is 
probably inferior to moft of them. I am the more inclin- 
ed to adopt this opinion, from an account I once received 
from Dr. Robert, of the ifland of Dominique, who in- 
formed me that after having cured a negro rrian of a Te- 
tanus with large dofes of opium, he was afterwards feized 

G g with 
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with a diforder in his ftomach, of which he died in a few 
days. Upon opening him, he found his ftomach inflam- 
ed and mortified. I do not forbid the ufe of opium alto- 
gether in this diforder. I think fmall dofes of it may be 
gi ven to eafe pain, as in other fpafmodic diforders ; but as 
its qualities are complicated, and its efficacy doubtful, I 
think it ought to yield to more limple and more powerful 
remedies. 

To the cafes that have been mentioned, I could add 
many others, in which I have reafon to believe that the 
excitement of a topical inflammation by artificial means, 
has efi^edually prevented a Tetanus. 

To this account of the Tetanus, I beg leave to fubjoia 
a few words upon a diforder commonly called the jaw-fall 
in infants, or the Trifmus Nafcentium of Dr. CuUen, 
which is nothing but a fpecies of Tetanus. 

I have met with three cafes of it in this city, all of 
which proved fatal. The ftage of the diforder in which 
I was confulted, and the age and weaknefs of the infants, 
forbad me to attempt any thing for their relief. I have 
introduced the fubjedt of this diforder in children, only 
for the fake of mentioning a fad communicated to me by 
the late Dr. Cadwalader Evans of this city. This gentle- 
man pradtifed phyfic for feveral years in Jamaica, where 
he had frequent opportunities of feeing the Tetanus in 
the black children. He found it in every cafe to be in- 
curable. He fuppofed it to be occafioned by the retention 
of the meconium in the bowels. This led him invaria- 
bly to purge every child that was born upon the eftates 
committed to his care. After he adopted this pradice, 
he never met with a fmgle inftance of the Tetanus among 
children. 

Perhaps it may tend to enlarge our ideas of the Teta- 
nus, and to promote a fpirit of enquiry and experiment, to 
add, that this diforder is not confined to the human fpecies. 
I have known feveral inftances of it in horfes from nails 

running 
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running in their feet, and other accidents. It is attended 
with a rigidity of the raufcles of the neck, a ftifFnefs in 
the limbs, and fuch a contradion of the jaw as to pre- 
vent their eating. It is generally fatal. In two cafes 
1 had the pleafure of feeing the difeafe perfeclly cured 
by applying a potential cauftic to the neck under the 
mane, by large dofes of oil of amber, and by plunging 
one of them into the river, and throwing buckets of cold 
water upon the other. 

How far the reafonings contained In this paper may 
apply to the hydrophobia, I cannot determine, having had 
no opportunity of feeing the difeafe fince I adopted thefe 
principles ; but from the fpafmodic nature of the diforder, 
from the feafon of the year in which it generally occurs, 
and above all, from the cafe related by Dr. Fothergill, of a 
young woman having efcaped the effects of the bite of a 
mad cat by means of the wound being kept open, {which 
from its feverity was probably connected with feme degrees 
of inflammation) is it not probable that the fame remedies, 
which have been ufed with fuccefs in the Tetanus, may be 
iifed with advantage in the hydrophobia ? — In a difeafe lo 
deplorable, and hitherto fo unfuccefsfuUy treated, even a 
conjedure may lead to ufeful experiments and enquiries. 



N" XXIX, 

To His Excellency Benjamin Franklin, E/q. L. L, D, 
Prejident of the State of Pennfyl'uania^ and of the Ame- 
rican Philofophical Society., ^c. 

SIR, Philadefphia, January 12, 1786. 

^if^zt TP ^ ^ fubje£t of fmoky chimneys, of which 

JL I had the honor of converfing with you at 

your own houfe laft evening, is of fo much importance to 
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